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Table 2. Reletive Percent Difference for the 100-K-13 Waste Site

Sampling | Sample Sample Date Selenium Silver Vanadium
Area | Number | >*™P mg/kg | Q | MDL | mg/kg | Q | MDL | mefkg | Q | MbDL
VS-1 B3K338 | 9/20/2018 1.89 D 0.367 0.291 B 0.0976 109 D 0.488
D”p\'l'galte | Bakss | 972012018 | 208 | 0 | 0353 | 0233 | 8 | 0106 91.0 D | 0529
Analysis:
TDL 1 0.2 2.5
Both > MDL? Yes {continue) Yes {continue) Yes {continue)
Duplicate Both > 5 x 7DL? No-Stop (acceptable) No-Stop {acceptable) Yes {calc RED)
Analysis RPD 18.0%
Difference > 2 TDL? No - acceptable No - acceptable Not applicable
Sampling | Sample sample Date Zinc Anthracene Benzo(a)anthracene (SVOA}
Area Number mg/kg | Q MDL | mg/ke | Q MDL | mgfkg Q MDL
_.Vs-1 | B3K338 | 9/20/2018 | 594 | N | 0390 | 00178 | pJ | 0.0117 | 0.110 D | 00117
D”p\',';f';e | B3kase | /2002018 | 549 | N | 0423 | 00248 o | 0.0127 | 0.142 D | 00117
Analysis:
TDL 1 0.33 0.015
Both > MDL? Yes {continue) Yes {continue) Yes {continue)
Duplicate Both > 5 x TDL? Yes (calc RPD) No-Stop (acceptable) Yes {calc RPD)
Analysis RPD 7.9% 25.4%
Difference > 2 TDL? Not applicable No - acceptable Not applicable
Sampling | Sample sample Date Benzo(a)pyrene (SVOA) [Benzo(b)fluoranthene (SVOA) Benzo{ghi)perylene {SVOA)
Area Number mg/kg Q MDL mg/kg Q MDL mg/kg Q MDL
Vsl _B3K338 | 9/20/2018 | 0.0889 D | 0.0117 | 0.0534 D | 0.0117 | 0.0391 D 0.0117
b “p\'l'galte | B3ksss | o/20/2018 | 0113 | b | 00117 | 00638 | b 00117 | 00532 | b | 0.0117
Analysis:
TDL 0.015 0.015 0.33
Both > MDL? Yes (continue) Yes {continue) Yes (continue)
Duplicate Both > 5 x TDL? Yes (calc RPD) No-Stop (acceptable) No-Stop (acceptable)
Analysis RPD 23.9%
Difference > 2 TDL? Not applicable No - acceptable No - acceptable
Sampling { Sample sample Date Chrysene Fluoranthene Phenanthrene
Area Number mg/kg | Q | MDL | mg/kg | Q | MDL | mg/kg Q MDL
VSl B3K338 | 9/20/2018 0.217 D | 00117 | 0.0427 D | 00117 | 0.0605 D 0.0117
D“p\'l'gaie °'| B3kazs | 972072018 | 0284 | b | 0.0117 | 00603 | © | 00117 009022 | b | 00117
Analysis:
TDL 0.1 0.33 0.33
Both > MDL? Yes {continue) Yes {continue) Yes {continue}
Duplicate Both > 5 x TDL? No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable)
Analysis RPD
Difference > 2 TDL? No - acceptable No - acceptable No - acceptable
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Table 2. Reletive Percent Difference for the 100-K-13 Waste Site .

Sampling | Sample sample Date Pyrene TPH - Diesel Range TPH - Kerosene Range
Area Number mg/kg | @ | MDL | mg/kg | Q MDL | mg/kg Q MDL
__Vs1 | B3K338 | 9/20/2018 | 0.267 | DT | 0.0117 | 420 232 | 9.04 1.19
D”"\'/‘;f’;e o B3kaso | s/20/208 | 0394 | o7 | 00117 | 471 231 | 118 1.18
Analysis:
TDL 0.33 5 5
Both > MDL? Yes {continue) Yzs {continue) Yes [continue)
Duplicate Both>5x TDL? No-5top (acceptable) Yes {calc RPD) No-Stop (acceptable)
Analysis RPD : 11.4%
Difference > 2 TDL? No - acceptable Not applicable No - acceptable
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Attachment 1. 100-K-94 Waste Site Verification Sampling Results- Acronyms and Notes
Acronyms and notes apply to all of the data tables in this attachment. Gray cells indicate data will not be used.

MDL = method detection limit

Q = qualifier

SVOA = semivolatile organic analysis
TPH = total petrolium hydrocarbons

Data Qualifiers.

Metals, Anions, General Chemistry, Radionuclides

B = The analyte was detected at a value less than the contract required detection limit (RDL), but greater
than or equal to the IDL/MDL.

D = The reported value is from a dilution.

N = Spike sample recovery is outside control limits.

U = Analyzed for but not detected.

Radiological
Organics
D = Sample results are obtained from a dilution; the surrogate or matrix spike recoveries reported are
calculated from diluted samples.
J = Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value,
T = MS and MSD recovery exceeds upper or lower control limits.
U = Analyzed for but not detected.

R.T. Coffman o Date
Originator R. J. Nielson YN~ Sheet No.
Checked ECF-100KR2-18-0075 Attachment
Calc. No. 0
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Attachment 1. 100-K-94 Waste Site Verification Sampling Results - Metals, Hexavalent Chromium, Radionuclides

Sample HEIS Date Antimony Arsenic Barium Beryllium
Location Number mg/kg { Q| MDL mg/kg G} MDL | mg/kg | Q] MDL mg/kg | Qf MDL
V51 _B3K338 | 9/20/18 | 900 | D[ 161 3.24 0488 | 710 | D] 0100 | 0488 |UD| 0.488
D”p\','gfie of | gaxass 9/20/18 | 501 |BD| 1.7s 3.27 0529{ 709 | D[ 0104 ub] 0.529
. vs2 | B3k3a0 | 9/20/18 | 662 |p| 167 | 457 | 0507 | 838 |bp| 0100 07 |uUD| 0.507
vs3 | B3K342 | 920118 | 616 [p| 173 J.. 325 | 10523 650 |O| 0102 | 0523 |UD| 0523
£8 B3k341 | 9/20/18 | 0303 | U] 0.303 0460 U] 0460 | 0371 | b 0.09016 | 0.0919 JUb| 0.0919
Sample HEIS Date Boron Cadmium Chromium Cobalt
Location Number mg/kg | Q| mbL mg/keg [ Q| MDL | mg/kg T ™MDL mg/| Ql ™MDL
Vs B3K338 | 9/20/18 444 1B 0976 { 0606 |BD[0.0204| 686 | D| 0204 | 19.4 0.146
D”"\'/';f’;e of | B3kass | 920118 | 406 |8| 106 0663 |BD|0.0190| 604 [D| 0196 | 165 0.159
vs2 | B83k340 | 9/20/18 | 360 |B| 101 | oeso |ep| 0020 533 |[D| 0204 | 194 | | 0152
Vvs-3 B3k342 | 9/20/18 | 325 |8 105 | 00601 |BD|0.0206] 590 | b ]| 0.206 17.5 0.157
EB B3k341 | 9/20/18 | 0919 U] 0919 | 0.0187 |upfo0.0187| 0230 |Bb| 0157 | 0138 |u| oi3s
Sample HEIS Date Lead Manganese Mercury
Location Number mg/kg Q] MDL | mg/kg | Q] ™MDL mg/kg | Q| MDL
vs1 | B3Kk338 | 9/20/18 ~ 3.90 o322 309 | 0.195 | 0.00543 | B | 0.00413
D”p\',';a;e | Bakaze | os20/18 3.06 0349 | 273 0.212 | 0.00580 | B | 0.00401
Vs-2 B3K340 | 9/20/18 361 {0335 ] 358 | | 0208 | 000392 | u [ 000392
vs-3 | B3Kk342 | 9/20/18 2566 | 03a5 | 278 0.209 | 000372 | U'| 0.00372
B B3k341 | 9/20/18 0303 | u] 0303 | 105 0.184 | 0.00350 | u| 0.0039
Sample HEIS pate Nickel Selenium Silver
Location Number mg/ke Q) MDL | mg/ke | Qf MDL mg/kg [ Q] ™MbDL
Vs-1 B3K338 | 9/20/18 6.91 [0146 | 18 [D| 0367 | 0291 |8 0.0976
D”"\',';a;‘e of | B3ksse | 920118 6.45 0159 | 208 [D| 0353 | 0233 [B| 0106
vs-2 | B3Kk340 | 9/20/18 801 | foas2| 232 |p ‘0357 0341 | 8| 0101
Vs-3 B3K342 | 9/20/18 7.17 o157 21 |of 0371 | 0201 |8 0.205
EB B3k341 | 9/20/18 0138 Jul 0138 | 0337 Jupb| 0.337 | 00919 | U| 0.0919
Sample HEIS Date Zinc Hexavatent Chromium
Location Number mg/kg Q| MDL m Q MDL
Vs-1 | B3K338 | 9/20/18 .594 N[ 039 [ 0158 | U| 0.158
D”p\','galte L - 5/20/18 549 [N o0423| 0147 | U | 0147
T Vs2 | B3K340 | S9/20/18 592 | N o04os| 0117 |u| 0117
...vs-3 | B3K342 | 9/20/18 | 578 | N | 0418 | 00989 | U | 0.0989 |
4] B3K341 | 9/20/18 0368 JuN| 0.368 | 0.236 | U | 0.138
Sample HEIS Date Cobalt-60 Europium-152
Location Number pCi/g Q| MDA pCi/g | Q] MDA
Vs-1 .B3K338 | 9/20/18 |-0. Ay -0.0107 | U 10.0291} -0.0266 | U | 0.0708
D”"g;a:e of | Bak3ss | o018 u -0.00295 | U j 0.0525| -0.0354 | U | ©.109
| Vs2 | B3K340 | 9/20/18 | 00165 | U |0.0399| 000756 | U 0.0412] 00118 u | D.0871
vs-3 | B3Kk342 | 9/20/18 | 0.0180 | U | 0.0 u 1-00277 | U
B B3k341 | 9/20/18 |-0.00374) u | 0.0280 0.00835| U
Sampie HEIS Date Europium-154
Location Number pCi/g | Q| MDA Q
Vsl B3K338 | 9/20/18 | -0.0708 | U | 0.0968 U | 0.07
D“"\'/';ate of [ pakass 5/20/18 U | 0136 | -0.0000302 | U | 0.115
Cvs2 | B3k 7] Jul o125 | 00400 | u]o0.0803
Vs-3_ | B3K342 | ufo141]| 00163 | U | 00602
£8 83K341 9/20/18 U {0.0979] -0.00457 | U'| 0.0687
Originator __R.T. Coffman YK & Date  12/13/18
Checked R.J. Nielson — {ZwN" Sheet No. 20f3
Calc. No. ECF-100KR2-18-0075 Attachment 1
Rev. No. Q
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Attachment 1. 100-K-13 Waste Site Verification - Organics

HEIS Acenaphthene (SVOA} Acenaphthylene {SVOA) Anthracene (SVOA)
Sample Location | her | P [ mehe T G | Wit me/kg | Q | MDL | me/ke ] Q1 MDL
[ vs1 B3K338 | 9/20/18 | 0.0117 | DU | 0.0117 | 0.0117 0.0178 | DJ | 0.0117
Duplicate of vs-1 | B3K339 | 9/20/18 | 0.0417 | DI 0.0248 | I
vs2 _83533.9_..2/.2!2/18_" 118 | LTS
vs-3 | B3k342 | 9/20/18 | .0.0058¢ 0 0304
Equipment Blank | B3K341 | 9/20/18 0.00110 | U 0 00110 0. 00110
HEIS Benzo(a)anthracene Benzo(a)pyrene
Sample Location Number Date — g_/kg DL = g/kg Q MDL
vs-1 | B3k338 | 9/20/18 | 0.110 | 0.0117 | 0.0889 | D [ 0.0117
 Duplicate of VS-1 | B3K339 | 9/20/18 | 0.142° p | 00117 | 0113
vs2 "B3k340 | 9/20/18 |ialeal MG *’b‘ﬁi'i“é“ﬁf :
_Vs3 | _B3Kk342 | 9/20/18 [ ) Oﬂ_é&i
| Equipment Blank | B3k341 | 9/20/18 | 0.00110 0.00110
HEIS Benzo(ghi)perylene Benzo(kjfluoranthene
Sample Location Number Date me/ke Q DL me/ke a MIDL ) Q VDL
| vsi B3Kk338 | 9/20/18 | 0.0391 { D | 0.0117 | 0.0117 [ DU | 0.0117 | 0217 | D | 0.0117
Duplicate of V5-1 | B3k339 | 9/20/18 | 0.0532 [ D 00117 | 00117 | bu | 00117 | 0284 D | 0.0117
V2 | B3k340 | 9/20/18 | 148 | D {00118 | 343 | o) ooile | 674 |'p |obize
.. V53 B3K342 [ 9/20/18 |1 0227 { D | 000589 | Q«.Siﬂ,i, D jo00589 | 0736 { D 0.00589
_Equipment Blank | B3k341 | 9/20/18 | 0.00110 | U [ 0.00110 | 0.00110 | U | 0.00110 000110 | U | 0.00110
, HEIS Dibenz_a,b_anthracene Fluoranthene Fluorene
Sample Location Number Date e a MDL | _make a DL e a VDL
.__vsl | B3K338 | 9/20/18 | 0.0117 | DU | 0.0117 | 0.0427 | D [ 00117 | 0.0117 | DU | 0.0117
Duplicate of Vs-1 | B3Kk339 | 9/20/18 | 0.0117 | DU 0.0117 | 0.0603 | 'D |"0.0117 | 00117 | bU | 0.0117
. vs2 | B3Kk340 | 9/20/18 | 0811 | o 00118 | 412 | 0| oozs 00118 | DU} 00118
_VS-3 | B3K342 | 9/20/18 | 0200 | D { 000589 | 0904 | D | 0.00589 | 0.00589 | pu | 0.00589 |
_Equipment Blank | B3k341 | 9/20/18 | 0.00110 | U | 0.00110 | 0.00110 | U | 0.00110 | 0.00110 | U 0.00110
HEIS Indeno(1,2,3-cd)pyrene Naphthalene {SVOA) Phenanthrene
sample Location | wumber | °*¢ [“mafkg [ Q [ bl Q | _MDL | mg/kg | a | mobL
V51 B3K338 | 9/20/18 | 0.0117 | DU DU | 0.0117 | 0.0605 | D | 0.0117 |
Duphcate of V§- 1 B3K339 | 9/20/18 | 0.0117 | pu | | bu ). D 0 0117
[ Vs2 B3K340 | 9/20/18 | 195 | D~ 8 | bu| oone | o082 | o |
. vs3 B3K342 | 9/20/18 | 01268 | D |« 589/{ DU | 0.00589) 00732 | D |1 A
Equipment Blank | B3K3a1 | 9/20/18 | 0.00110 | u_| 0.00110 | 0.00167 | J | 0.00110
, HEIS Pyrene TPH - Diesel Range TPH - Kerosene Range
Sample Location | number | P g Ta [ Wor [ mefie | @ ] Mol me/kg | Q | MDL
= B3k338 | 9/20/18 | 0.267 | DT | 0.0117 | 4200 2.32 ;
Duplicate of VS-1| B3K339 | '9/20/18 | 0.394 DT | 00117 2.31
VS-2 B3K340 | 9/20/18 |- DT | D011 '
vss [ eskaz [ o20/18 | aza. "*"i’l@
| Equipment Blank | B3K341 | 9/20/18 | 0.00110 0.00110

*Gray cells indicate data will not be used. Asphalt present in sample matrix.

Originator R. T. Coffman Q“Q’

Checked R. J. Nielson

Date
[ Sheet No.
Calc. No. ECF-100KR2-18-0075 Attachment

Rev. No.

0
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Appendix B

Data Quality Assessment of Verification Sampling Results
for the 100-K-13 Waste Site
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PQL
SAP
SDG
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Terms

data quality assessment
equipment blank

method detection limit
practical quantitation limit
sampling and analysis plan

sample delivery group
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B1 Introduction

A data quality assessment (DQA) compared the verification sampling approach and resulting analytical
data with the sampling and data requirements specified in the work instruction for verification sampling
of the 100-K-13 French Drain and Drain Pipe waste site. The DQA was performed in accordance with

site-specific data quality objectives provided in DOE/RL-96-22, 100 Area Remedial Action Sampling and
Analysis Plan (hereinafter called the 100 Area Sampling and Analysis Plan [SAP]).

B2 Verification Sampling

The DQA process reviewed the sampling design, the field logbooks, and applicable analytical data
packages. All samples were collected and analyzed in accordance with the sampling design. To ensure
data quality, the data assurance requirements and the data validation procedures for chemical analysis
provided in the 100 Area SAP (DOE/RL-96-22) were used, as appropriate. The review determined if the
data are the right type, quality, and quantity to support the intended use to make waste site closeout
decisions. The DQA completes the data lifecycle (i.e., planning, implementation, and assessment)
initiated by the data quality objectives process (EPA/240/B-06/001, Guidance on Systematic Planning
Using the Data Quality Objectives Process, EPA QA/G-4).

Table B-1 identifies the waste sites, verification samples, associated sample delivery group (SDG), and
analytical fractions. This section discusses the major and minor deficiencies identified in the analytical
data sets as well data qualifiers added as a result of third-party validation. If no comments are made
regarding a specific analysis, no deficiencies were found to affect the data quality.

Table B-1. 100-K-13 Verification Samples

- ICP Metals, Mercury, GEA, Hexavalent Chromium
- e Location e =
" Decision Unit =~ 1D | - SDG Number . . _ HEISID

100-K-13 VS-1 GELA59892 B3K338
100-K-13 VS-1 DUP GELA459892 B3K339
100-K-13 VS-2 GELA459892 B3K340
100-K-13 VS-2 EB GELA459892 B3K341
100-K-13 VS-3 GELA59892 B3K342

DUP = laboratory sample duplicate

EB = equipment blank

GEA = gamma energy analysis

HEIS = Hanford Environmental Information System

ICp = inductively coupled plasma

ID = identification

SDG = sample delivery group

B3 Overall Data Representation

. All samples were completed in accordance with the approved verification sampling instruction with no
exceptions.
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B4 Evaluation of Results
B4.1 Sample Delivery Group GEL459892

The analysis on three statistical verification soil samples for the 100-K-13 waste site, along with a field
duplicate and an equipment blank (EB), were reported in SDG GEL459892, as shown in Table B-1.

The SDG underwent third-party validation against the 100 Area SAP requirements (DOE/RL-96-22). All
noted deficiencies were minor.

B4.2 Semivolatile Organics

For method SW8270D, phenanthrene was detected in the EB above the method detection limit (MDL) but
below the practical quantitation limit (PQL). All sample results were greater than 20 times the EB value.
No sample results were qualified based on the EB results.

The matrix spike duplicate recovery for pyrene was 128%, which is above the statistically based upper
acceptance limit and the upper limit established by the data validation procedure. All associated sample
results except the EB had detections for pyrene and were qualified as estimates and flagged “J.”

B4.3 Diesel Range Organics

For the Washington State Department of Ecology’s total petroleum hydrocarbon-diesel (WTPH-D)
method, diesel and kerosene were detected in the EB above the MDL but below the PQL. For diesel, all
related samples were less than 20 times the EB, indicating a possible high bias in the results. Samples
B3K340 and B3K342 were detected at values similar to that found in the EB, indicating a potentially
significant high bias in those results. For kerosene, all related samples were less than 20 times the EB,
indicating a possible high bias in the results. Sample B3K340 was a nondetect, indicating no impact from
possible contamination. Sample B3K342 was detected at a value similar to that found in the EB,
indicating a potentially significant high bias in that result. Even with the potential bias, the results for both
the diesel and the kerosene were all well below the remediation action goal values listed in the 100 Area
SAP (DOE/RL-96-22). No sample results were qualified based on the EB results.

B4.4 Inductively Coupled Plasma Metals and Mercury

For method 6020, barium was detected in the laboratory blank result above the MDL but below the PQL.
Barium was detected in the EB sample (B3K341) at a value <20 times the blank result and was qualified
as an estimate with a possible high bias and was flagged “J+.” All the other samples had barium results
>20 times the blank result and were not qualified.

Two metals (barium and manganese) were detected in the EB. Both of the results were below their
associated PQLs. For barium, three of the results were just under 20X the EB result. However the EB was
already flagged as an estimate high due to lab blank results. For manganese, the results in the associated
field samples were all 20 times higher than the EB. No sample results were qualified based on EB results.

B4.5 Hexavalent Chromium

No issues were noted with hexavalent chromium analysis by method 7196.

B4.6 Gamma Energy Analysis

No issues were noted with the radionuclide analysis by gamma spectroscopy.
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B4.7 Field Duplicate Results

All field duplicate results were acceptable with the following exceptions: The relative percent difference
for primary sample B3K338 and replicate sample B3K339 for phenanthrene, pyrene, and antimony were
above the upper acceptance limit established for laboratory duplicates. However, there is no specific
criteria dictated in the 100 Area SAP (DOE/RL-96-22) for field replicate precision. Based on the
laboratory matrix spike/matrix spike duplicate performance, the elevated relative percent differences are
likely an indication of inhomogeneity encountered during sampling rather than method precision. No field
sample results were qualified based on field duplicate results.

B4.8 Detection Limits

All reported sample MDLs with associated nondetected sample results were below the contract required
detection limit (RDL) with the following exception. Sample B3K339 had nondetects exceeding the SAP
RDL limits for cobalt-60, europium-152, europium-154 and europium-155. Sample B3K340 had a
nondetect exceeding the SAP RDL limit for europium-154. Sample B3K341 had a nondetect exceeding
the SAP RDL limits for selenium. Sample B3K342 had nondetects exceeding the SAP RDL limits for
europium-154 and europium-155.

B4.9 Data Completeness
For SDG GELA453405 completeness was 100% for all analytes.

B5 Data Quality Assessment Summary

Based on this DQA, the analytical data are sufficient in quantity and quality to be usable for project
decision making. Evaluation of the verification data from the 100-K-13 waste site was performed by
directly comparing maximum sample results for each contaminant of potential concern against the
cleanup criteria. All analytical data are stored in the Hanford Environmental Information System database
and are summarized in Appendix A. All qualifiers have also been added accordingly to the data presented
in Appendix A.
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